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Introduction 

King County Department of Development and Environmental Services (DDES) requested noise 

level measurements at various locations around the Pacific Raceways facility.  The goal of the 

measurements was to capture the noise levels from the Pacific Raceways facility at the specified 

measurement locations.  Specifically, the noise level for Mondays and Tuesdays which have 

been designated quiet days (no racing) in Pacific Raceways conditional use permit. This memo 

documents the measurement process, results and our findings. 

 

Summary 

The noise level was measured at four locations around the Pacific Raceways facility (see Figure 

1 below) from September 25 – October 12, 2010. During that period, an acoustician was on site 

at various times and durations to observe the noise levels and the various sources present 

around the site.   

 

Our observations indicated the ambient noise level at the four measurement locations is 

predominately due to traffic noise from the adjacent streets and highways. Other noise sources 

observed were typical of urban areas, waste management trucks, lawn maintenance 

equipment, etc.  

 

We did observe noise from a racing event at measurement location 3 on Saturday September 

25, 2010 (race day).  Measurements of the ambient and racing noise were captured which show 

that the racing event does impact the ambient noise. The measurements also show that the 

overall level of the ambient noise may not be raised significantly if viewed on an hourly 

average basis, but are clearly audible and do change the tonal content of the ambient noise 

during a racing event.  Additional measurements on October 18, 2010 (non race day) also show 

that the racing events impact the ambient noise levels.  The racing events on October 18, 2010 

were not observed by an acoustician but were noted by the residents at location 3. 

 

The conditional use permit states that activities at Pacific Raceways on quiet days cannot “add 

to the ambient noise level” at the surrounding residential properties.  Our measurements show 

that racing events on race days and non race do impact the ambient noise level at the 

surrounding residential property by increasing the ambient level and changing the tonal 

content relative to the ambient noise.  
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Background 

The acoustic terminology used in the report is defined below.  Additional information on 
acoustical descriptors is provided in Appendix A. 
 
Ambient Noise Level 
For this report, ambient is defined as the noise levels present at the Pacific Raceways property 
lines when there are no racing events or noise from activities occurring at Pacific Raceways.  
The ambient noise level includes normal everyday activities in the surrounding neighborhoods 
but would exclude atypical events such as road construction, emergency vehicles, and noise 
sources not normally experience by the community.  
 
Perceived Loudness  
Loudness is the subjective response to the amplitude of sound.  It is judgment of intensity of 
sound by a human being. It is not linearly related to either sound pressure (Pa), Sound Pressure 
Level (dB) or sound power level.  The general guidelines for subjective response to changes in 
loudness as related to sound pressure level are shown in Table 1 below.  
 
 

Table 1: Subjective Response to Changes in Sound Pressure Level (dB) 
 

Change is 
Sound Pressure 

Level (dB) 

Change in apparent 
loudness1 

1 Imperceptible (except of 
tones) 

3 Just Barely perceptible  

5 Clearly Noticeable  

10 About Twice (or half) as 
Loud  

20 About 4 times (or ¼) as loud 

 
 
Noise Source Addition 
Given two noise sources with the same sound pressure level (say 60 dBA) present at the same 
location will result in a sound pressure level of 63 dBA.  Two source that close to the same level 
will only increase the resulting sound pressure level slightly.  Say one source is 55 dBA and the 
other is 60 dBA the resulting sound pressure level is 61 dBA. For two sources that are greater 
than 5 dB apart, the source with the lower sound pressure level will only slightly affect the 
overall noise level.  While the source with the lower sound pressure level does not raise the 
overall noise level it does not mean that sound is inaudible. As shown above, the combination 
of sources is not a linear relationship – the sound pressure level in dB cannot be determined by 
simple adding the two dB levels.   
 
Noise sources that are much lower 10 dB can still be audible to humans even though there is no 
practical measureable increase in noise . 
 
Leq 

                                                           
1 (O.L. Angevine, “Individual Differences in the Annoyance of Noise” Sound and Vibration, 
November 1975  



Cathy Ortiz - King County DDES 

Pacific Raceways Noise Study  
Page 3 of 22  October 22, 2010 

The Leq noise descriptor is the Equivalent Noise Level, which is the dBA level of a constant 
sound, which has the same acoustical energy as the time-varying sound over the same period 
of time.  The Leq is described by the Environmental Protection Agency as the "equivalent sound 
level is a single value of sound level for any desired duration, which includes all of the time-
varying sound energy in the measurement period".  Therefore, a source that produces a 
constant sound level of 60 dBA for a ten minute duration, and then produces a constant sound 
level of 70 dBA for ten minutes would produce an Leq of 67 dBA (the logarithmic average of 60 
and 70) for the entire 20-minute duration.  Note that the level in the Leq calculation is closer to 
the higher sound level because the higher level has more energy. 
 
1/3 Octave Band Spectrum 
The 1/3 octave band spectrum represents the tonal components that makes up the overall noise 
level observed.  Where the Leq is a measure of the equivalent energy and does not provide any 
information about the tonal content of the sound, the 1/3 octave band spectrum shows the 
relative amplitude of the tonal components of the sound observed. The spectrum of a sound 
can be used to identify a source by its shape (relative amplitude of the tonal components)  
 
Time History 
The time history (for the purposed of this report) is the Leq level over a 30 second interval.  
Calculating the Leq over a 30 second interval captures the variation in amplitude of the noise 
which can be used to identify events and trends present in the sound level over time.  

 

Applicable Codes 

Pacific Raceways is located in King County Washington.  The noise generated by the facility is 

governed by the King County Noise Code and the conditional use permit issued in 1984, see 

attached.  The maximum permissible noise levels defined in the King County Noise Code 

(Chapter 12.88) are shown in Table 2 below.  

 
Table 2: King County Noise Code Maximum Allowable Noise Levels 

Source 
Property  

Receiving Property  (dBA) 

Rural Residential  Commercial  Industrial  

Rural  49 52 55 57 

Residential 52 55 57 65 

Commercial 55 57 60 65 

Industrial  57 60 65 70 

 

The above maximum allowable noise levels in Table 1 shall be reduced or increased by the sum 

of the following:  

 

A. Between 10 PM and 7 AM during weekdays and between 10 PM and 9 AM on weekends, 

the levels established by the King County Code 12.88.020 are reduced by 10 dB where the 

receiving property is within a rural or residential district of King County. The following sounds 

are exempt from this subsection: 

1. Sound created by existing stationary equipment used in the conveyance of water by a 

utility; and 

2. Sound created by electrical substations 
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B. For any source of sound that is periodic, that has a pure tone component or that is impulsive 

and is not measured with an impulse sound level meter, the levels established by this chapter 

shall be reduced by 5 dB. 

 

C. For any source of sound that is short in duration, the levels established by this chapter are 

increased by: 

 

1. 5 dB for a total of 15 minutes in any one hour period 

2. 10 dB for a total of 5 minutes in any one hour period 

3. 15 db for a total of 1.5 minutes in any one hour period 

 
The Pacific Raceways facility is zoned industrial and the area surrounding the facility is zoned 
residential.  
 
 Sound originating from motor vehicle racing events at existing authorized facilities is exempt 
under Washington Administrate Rules (WAC 173-60-040).  However, the conditional use 
permit granted to Pacific Raceways by King County requires Mondays, Tuesdays and the one 
weekend day per month from May through September to be quiet days. With quiet days 
defined by the county Zoning Adjuster2as: 
 
“Pacific Raceways is to be closed to all race testing and racing on quiet days.  No scheduled 
events and no noise from Pacific Raceways that would impact the neighborhood”.  Impacting 
the neighborhood was defined as “adding to the ambient sound levels”. 

 

“Race testing is not meant to exclude police and emergency vehicle testing and training, or 

other non-race related testing functions that are quiet, non-impacting.” 

 

The definitions and clarification in the DDES letters do not provide a definition of or a metric to 

determine how “adding to ambient sound levels” could be quantified.  

 

Measurements 

The noise levels around the Pacific Raceways facility were measured at four locations from 

Saturday September 25 through Monday October 12, 2010.  The four measurement locations 

were selected by the DDES are shown in Figure 1 below. The measurement locations selected 

by the DDES are as follows: 

 

 The corner of 304th Street and 132nd Avenue 

 The intersection at 308th Street and 148th Avenue  

 Lundberg residence  (15032 Auburn Black Diamond Road)  

 Washington National Golf Course 

                                                           
2 Letters from Irv Berteig, Zoning Adjuster King County DDES dated February 19, 1992.   
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Figure 1: Measurement Locations 

 

Measurement location 1 was approximately 100 feet north and east of the corner of 304th  Street 

and 132nd Avenue, see Figure 2 & 3.  Location 2 was approximately 75 feet due west of the 

intersection of 308th Street and 148th Avenue in the wooded section between the fields to the 

north and south; see Figure 4 & 5. The Lundbreg residence (location 3) is located at 15032 

Auburn Black Diamond Road.  The sound level meter was positioned in the front yard of the 

Lundbreg residence, approximately 200 feet from Auburn Black Diamond Road, see Figure 6 

below. At location 4, the sound level meter was positioned next to the fence along the east 

property line of the golf course approximately 50 feet from 148th Street SW and about 100 feet 

north of the entrance to the golf course, See Figure 7 below.  

 

All of the equipment used in the measurements was within its current laboratory calibration 

and was field calibrated prior to the measurement with a handheld calibrator. The equipment 

used for this project is shown in Table 3 below.  
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Table 3: Equipment List 

Measurement Location  Sound Levels Meter Serial numbers (SLM/Mic) 

304th Street and 132nd Avenue  Larson Davis 820 1633 / 104678 

308th Street and 148th avenue  Larson Davis 820 1277 / 2164 

Lundbreg Residence  Larson Davis 831 1384 / 104313 

Washington National Golf Course  Larson Davis 820 1646 / 105267 

Handheld Calibrator  Larson Davis  1036 

 

All acoustical data presented in this report uses “A-weighted” sound level descriptors, which 

are frequency weighted to account for the human ear’s perception of noise.  At each 

measurement location the hourly interval Leq and 30 second interval Leq were measured over a 

multi-day period. At location 3, 1/3 octave band spectrums were also captured every 30 

seconds over the multi-day period. The measured hourly and 30 second Leq values for all the 

measurement locations are shown in Figures 8-19. 

 

In addition to the hourly and 30 second Leq, short term (15 minutes) 1/3 octave band spectrum 

measurements were acquired at each of the measurement locations. The short term spectrum 

measurements are used to gain a sense of the spectral content of the noise at each measurement 

location.  The 15 minute period is the minimum statistically meaningful time period. At 

location 3 on September 25th, the ambient noise spectrum and the spectrum of the racing 

activity was captured.  The 1/3 octave band spectral measurements are shown in Figures 20 & 

21.  

 

The measurement at each location included a weekend, a Monday and a Tuesday.  Monday 

and Tuesday have been defined as quiet days (no racing) under the Pacific Raceways 

conditional use permit.  Due to equipment availability the noise levels were not measured at 

the same time at all four locations.  

 

Observations were made at each location on Saturday September 25th and at other times 

throughout the measurement period, to experience the types of noise at each location and 

indentify any other sources that may be present in the measured data.  The observations on 

Saturday September 25, 2010 were made from 7:00 AM until 2:00 PM.  

 

Analysis 

The hourly Leq measurements at all of the measurement locations show characteristics typical 

of urban environments: relatively constant noise levels during daytime hours with the noise 

level gradually receding late at night to a low level between 12:00 and 5:00 AM then gradually 

increasing to the daytime level around 7:00 AM.  

 

All of the locations experienced short duration events which resulted in the hourly Leq values 

being considerably higher than the background noise.  A typical example is shown Figures 10 

& 11 where the hourly Leq values are higher than typical, and the time history shows two short 

duration events which increased the hourly Leq. While we were not present to indentify all of 

these events, from past experience these short term events in urban areas are typically the 

result of normal activities.  Typical events that can generated noise levels like those observed in 

the measurements are: 

 

 Waste management service trucks 

 Emergency Vehicles 
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 Car horns 

 Construction activities  

 Loud car and motor cycle exhaust on nearby streets   

 Fireworks 

 Trains 

 

Based on our observation at the measurement locations, the random peaks in the hourly Leq 

data are from these types of sources and not racing activities at Pacific Raceways.  

 

The short term measurements and observations show that the daytime ambient noise at 

locations 1, 3 and 4 are dominated by the vehicle traffic noise on the nearby streets; see Figure 

20.  At location 2 the ambient level is much lower due to a much lower traffic volume and 

lower speed vehicle traffic.  Observations at each location did not reveal any unusual types of 

noise sources at the measurement locations.  There is an active rail line along the south Pacific 

Raceways property line which approximately parallels Auburn Black Diamond Road.  We did 

not observe any trains passing the site but assume the train noise would be audible at location 

3 and possibly at other locations.  There are no grade crossings anywhere near the 

measurement locations so the horn noise would not be present in the measurements.  We have 

assumed that trains did pass the site during our measurements but did not see any indication 

that the train noise is appreciably above the ambient noise level.   

 

We observed noise from a racing event on September 25th  (race day) at Location 3 & 4. After 

driving back to locations 1 & 2 from location 4 around 11:30 AM, the racing event noise was not 

observed at location 1 & 2. After waiting for several hours, we assumed that the event had 

concluded.  It is possible the racing noise observed was not audible at location 1, but unlikely 

to be inaudible at location 2 which is adjacent to the Pacific Raceways facility.    

 

The measurements and observations at location 3 (Lundbreg residence) on September 25th  (race 

day)  and October 8 -12th  show that racing events are audible and do increase the noise levels 

(see Figure 21) at the surrounding property, thereby “impacting” the surrounding residential 

properties under the definition of impacting provided by DDES.  While the overall hourly Leq 

values are not being raised significantly for the racing events, the time histories and 1/3 octave 

band measurements do show that racing events impact the ambient noise levels, see Figures 22 

& 23.  We did not observe the racing event on Monday October 12th (non race) but the 

residents at location 3 reported a racing event starting around 12:30 PM. The time history for 

Monday the 12th shows a clear shift in the minimum noise level and the 1/3 octave band 

spectrum from the 12th has a similar shape as the spectrums captured on September 25th for 

which we did observer a racing event.  The differences in the spectrum shapes could be due to 

different types of vehicles operating at different speeds. It is unknown to us as to what types of 

vehicles were operating on September 25th and October 12th.  

 

Other racing events may generate higher noise levels than those we experienced. To properly 

assess the “impact” of all of the various types of racing events occurring at Pacific Raceways 

would require further measurements and observations of the noise.  

 

A summary of the results of our observations and analysis of the measurements for each 

location is provided below: 

 

Location 1 – The corner of 304th Street and 132nd Avenue 
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 Measurement period: September 25 – October 1, 2010 

 At this location the ambient level is dominated by the vehicle traffic noise from 304th 

Street and 132nd Avenue. 

 The measured hourly Leq noise levels at this location show characteristics typical of 

urban noise – relatively constant during the daytime with significant reduction in the 

noise levels late at night when vehicle traffic volume is lower.  The noise levels at this 

location do not show a reduction in noise levels on the weekends, indicating the 

volume of traffic on 304th Street and 132nd Avenue is constant throughout the week, see 

Figure 8. 

 The racing noise on Saturday September 25th  was not audible at this location.  

 

Location 2 - The intersection at 308th Street and 148th Avenue  

 

 Measurement period: September 25 – October 5, 2010  (with a several hour gap 

occurring on September 28, 2010) 

 The hourly Leq noise levels for September 25th & 26th shows 5 -10 dB higher levels than 

rest of the of the measurement period.  There was an event at Pacific Raceways on 

Saturday September 25th  which could be the source for part of the raised levels for that 

day. On Sunday the 26th there is a several hour period in which the noise levels 

increased by approximately 10 dB, which could be due to Pacific Raceways or the off 

road vehicle trail just south of the measurement location.  There was no off road 

vehicle activity observed on Saturday September 25th.  

 The hourly Leq values for location 2 show  3-5 dB lower noise levels on Saturday and 

Sunday October 2nd  & 3rd , 2010  which is indicative of low traffic volumes on the 

weekend and no racing activity at Pacific Raceways.  

 There is an off road vehicle trail off 148th Avenue just south 308th Street which shows 

evidence of current use. this maybe the source of the increased noise levels at location 2 

on Sunday September 26th, 2010.   

 

Location 3- Lundberg Residence 

 

 Measurement period – October 8 -12, 2010 

 The ambient noise is dominated by the vehicle traffic on Auburn Black Diamond road 

located just south of the measurement location.  

 The racing event on Saturday September 25th was clearly audible at this location   

 Short term measurements on Saturday Septembers 25th  show that the racing activities 

at Pacific Raceways do increase the noise levels at this location by about 5-6 dB, see 

Figure 21 

 The hourly Leq values for this location show increased levels on Saturday October 8th.  

It was raining with moderate wind that day which will increase the measured noise 

levels.  Other activities at the Lundbreg residence also contributed to the noise levels 

(the lawn was mowed on Monday afternoon October 11th).  

 The Lundbreg’s reported racing activities on Monday October 12. The measured 

hourly Leq Values do not show increased  levels on Monday as compared to the other 

days measured. But the time history and 1/3 octave band spectrums show that racing 

events do impact the ambient nose levels at location 3.  

 

Location 4 – Washington National Golf Course  
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 Measurement period: October 1 – 5, 2010 

 The ambient noise level is dominated by the vehicle traffic on 148th Street SW 

 The hourly Leq level at this location shows a reduction in the noise levels over the 

weekend indicating less vehicle traffic.  

 The racing event on Saturday September 25, 2010 was barely audible at this location. 

 

 

Conclusions 
The measurement from location 3 (Lundbreg residence) shows that racing events do impact the 
ambient noise level on quiet days at that location.  Further investigation will be required to 
confirm whether or not racing events impact the ambient noise levels at other locations around 
the Pacific Raceways.  We were not able to observe racing events at all of the other 
measurement locations or measure the 1/3 octave band spectrums to confirm that similar 
features in the time history data from the other locations was due to racing events. We would 
expect a similar impact form racing events at location 2 because it is approximately the same 
distance from the race track as location 3.   
 
To confirm whether or not racing events impact the ambient noise levels at other location 
would require additional measurements with someone on site to observe the noise and capture 
the appropriate data.  Coordination with Pacific Raceways to identify the type of racing event 
and duration is essential to eliminate any uncertainty in the types of noise sources that may 
generate increases in the ambient noise levels.  

 

Just because an activity from Pacific Raceways is audible at the neighboring property line, does 

not automatically imply that it has increased the ambient noise level. To determine if a 

particular noise source will increase the ambient noise level requires measurement of the noise 

source relative the ambient noise levels and observations of the activities at Pacific Raceways to 

confirm the location and type of the source.  

 
The noise levels presented in this report do not indicate the maximum noise levels that may be 
generated by the Pacific Raceways facility at any given time.  The data shown in this report 
represent the noise levels present during the measurement period only and do not represent 
the noise levels that may be experienced at other times.  To our knowledge there were no drag 
racing events during the measurement period which may generate higher noise levels.  

 

 



Cathy Ortiz - King County DDES 

Pacific Raceways Noise Study  
Page 10 of 22  October 22, 2010 

 
 

Figure 2: Location 1 - 304th Street and 132nd Avenue 
  

 
Figure 3: Location 1 - 304th Street and 132nd Avenue 
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Figure 4: Location 2 - 308th Street and 148th Avenue 

 

 
Figure 5: Location 2 - 308th Street and 148th Avenue  
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Figure 6: Location 3 - Lundbreg Residence  

 

 
Figure 7: Location 4 – Washington National Golf Course 
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Figure 8: Location 1 Hourly Leq September 25 – October 1, 2010 

 
Figure 9: Location 1 Time History September 25, 2010 – October 1, 2010 
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Figure 10: Location 2 Hourly Leq September 25 – September 28, 2010 

 
Figure 11: Location 2 Time History September 25, 2010 – September 28, 2010 
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Figure 12: Location 2 Hourly Leq September 28 – October 1, 

2010

 
Figure 13: Location 2 Time History September 28, 2010 – October 1, 2010 
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Figure 14: Location 2 Hourly Leq October 1, 2010 – October 5, 2010

 

 
Figure 2: Location 2 Time History October 1, 2010 – October 5, 2010 
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Figure 16: Location 3 Hourly Leq October 8, 2010 – October 12, 2010 

 
Figure 17: Location 3 Time History October 8, 2010 – October 12, 2010 
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Figure 18: Location 4 Hourly Leq October 1, 2010 – October 5, 2010 

 
Figure 19: Location 4 Time History October 1, 2010 – October 5 , 2010 
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Figure 20: 15 Minute Leq Ambient at all Locations 

 

    
Figure 21: Location 3 Ambient Vs Racing September 25, 2010 
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Figure 22: Location 3 Time History October 12, 2010 

 
Figure 23: Location 3 Racing Vs Ambient October 12, 2010 
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Appendix A – Environmental Noise Descriptors  

 
Environmental noise typically refers to the total acoustic environment as measured or heard by 
humans.  This acoustic environment is made up of background noise caused by distant traffic, 
airplanes, etc., and higher levels of noise dominated by nearby sources such as car pass-bys, 
airplane fly-overs, or close construction activity.  The most commonly used measure of sound 
is the sound pressure level (SPL), which represents the magnitude of the sound pressure in the 
air. 
 
The human ear responds differently to sounds at different frequencies (pitch).  This is 
demonstrated by the fact that we hear higher pitched sounds easier than lower ones of the 
same magnitude.  To compensate for the different "loudness" as perceived by humans at 
different pitches, a standard weighting curve is applied to measured levels.  This weighting 
curve represents the sensitivity of the human ear, and is labeled "A" weighting.  The units of 
magnitude of the sound are recorded as dBA, or "A"- weighted decibels, which is a logarithmic 
scale. 
 
Because the decibel scale is logarithmic, individual dB ratings for different noise sources cannot 
be added directly to give the dB rating of the combination of these sources.  Two noise sources 
producing equal dB ratings at a given location will produce a composite noise that is 3 dB 
greater than the individual levels.  Similarly, the loudness of sounds does not vary 
arithmetically.  The ear has some difficulty detecting the difference in loudness between 
sounds that have a difference of 3 dB.  A difference of 5 dB, however, is easily perceptible, and 
a 10-dB difference is perceived as twice as loud. 
 
The following table presents examples of common noise levels: 
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The Leq noise descriptor is the Equivalent Noise Level, which is the dBA level of a constant 
sound, which has the same acoustical energy as the time-varying sound over the same period 
of time.  The Leq is described by the Environmental Protection Agency as the "equivalent sound 
level is a single value of sound level for any desired duration, which includes all of the time-
varying sound energy in the measurement period".  Therefore, a source that produces a 
constant sound level of 60 dBA for a ten-minute duration, and then produces a constant sound 
level of 70 dBA for ten minutes would produce an Leq of 67 dBA (the logarithmic average of 60 
and 70) for the entire 20-minute duration.  Note that the level in the Leq calculation is closer to 
the higher sound level because the higher level has more energy.  
 
The Lmax noise descriptor is the maximum instantaneous noise level within the duration of the 
measurement. 

 




























































